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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER

ELECTRONICS AND INS’ERUMENTATION ENGINEERING

EI 46 — APPLIED THERMODYNAMICS
(Common to Control and Instrumentation)

(REGULATIONS 2008)

Time : Three hours Maximum : 100 marks

1.

2,

Use of steam tables, HMT data book are permitted.
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

State Clausius  statement of second law of

thermodynamics.

Define PMM of second kind.
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What is the effect of cut-off ratio on the efficiency of diesel
cycle when the compression ratio is kept constant?

Mention the various process of dual cycle.
Define dryness fraction of steam.
Differentiate between impulse and reaction turbine.

What are the factors that affect the volumetric efficiency
of a reciprocating compressor?

What is the difference between wet bulb depression and
dew point depression?

State Fourier’s Law of heat conduction.

Differentiate between mnatural convection and forced
convevtion.

PART B —(5x 16 =80 marks)

(@ @) What is meant by thermodynamic system?
Explain the classification of thermodynamic
system with suitable examples? 8)

i) A perfect gas for which ratio of specific heats is
1.4 occupies a volume of 0.3 m? at 100 kPa and
27°C. The gas undergoes compression of

:
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(i)

@

0.06 m* Find the heat transfer during the
compression for the following methods

(1) pV=Constant

(2) Isentropic and
@ pvti=cC ®)

Or

In a steady flow of air through a nozzle, the
enthalpy gets reduced by 50 kJ between two
sections. Assuming that there are no other
energy changes than the kinetic energy,
determine the increase in velocity in section 2,
if the mnng] Veluclty is 90m/s. (6)

A reversible heat engine operating between
reservoirs at 900 K and 300 K drives a
reversible refrigerator operating between
reservoirs at 300 K and 250 K. The heat engine
receives 1800 K heat from 900 K reservoir. The
net output from the combined engine
refrigerator is 360 kJ. Find the heat
transferred to the refrigerator and the heat
rejected to the reservoir at 300 K. (10)

Sketch the P-V and T-S diagrams for the diesel

cycle and obtain an expression for its air
standard efficiency. (12)

;
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(i) An engine working on Otto cycle and using
ideal air as the working substance has its
compression ratio raised from 5 to 6, find the
percentage increase in efficiency. 4)

Or

(i) Determine the phenomenon of detonation or
knocking in S. /I»’éngines. How can it be
controlled? (6)

(i) Explain the working of four — stroke ignition
engine with suitable sketches. (10)

i) Determine the rankine cycle efficiency working
between 6 bar and 0.4 bar when supplied with
dry saturated steam. By what percentage is
the efficiency is increased by supplying

superheated steam of 300°C? (8)
;\‘(ii) Explain the process of steam formation with
the help of neat sketches. (8)

Or

What are the different compounding methods of
steam turbines? Explainin  detail about all the
compounding methods. (16)

Air is to be compressed in a single
stage-reciprocating compressor from 1.013 bar and
15°C to 7 bar. Calculate the indicated power
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required for a delivery of 0.3 m*min. When the
compression process is

@ Isentropic

(i) Polytropic with n = 1,12, (16)

Or

(i) With the help of p-h and T-S diagram briefly
explain vapour compression system. 8)

(i1} Explain sumpmier air conditioning system with
the help of a neat sketch. 8)

A pipe of jinside "diameter 100 mm and outside
diameter 120' mm carries steam at 110°C. The
thermal conductivity of pipe material is 185 W/m°C.
The pipe is located in a room where the ambient air
temperature is 30°C and the convective heat
transfer co-efficient between the pipe and the air is
15 W/m?°C. Determine heat transfer rate per meter
length of pipe. Find percentage reduction in heat
transfer rate if the pipe is covered with a 50 mm
thick layer of insulation having thermal conductivity
of 0.20 W/m°C. (16)

Or
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Two circular discs of diameter 20 cm each are placed
2 m apart. Calculate the radiant heat exchange for
these discs if they are maintained at 800°C and
300°C  respectively and the corresponding
emissivities are 0.3 and 0.5. (16}





